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headset apparatus Ibr a mobile phone using an optical fibre and an imustic pipe 

(57) Headset apparatus, particularly applicable for use with a mobile phone 1 or similar equipment is 
connected via signal converter 5 whkh converts electrical signals received via the phone 1 to an acoustic 
signal for transmission via sound pipe 7 to an earpiece 11 of a headset 10. The headset 10 comprises an optical 
microphone 12 which modulates a light signal received on optical fibre 8 from a light source 14. The 
modulated light signaLis returned to optoelectronic converter 17 which converter 17 generates an electrical 
signal conveying any acoustic signal received by the microphone 12 to mobile radio 1. 
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2376593 



HEADSET APPARATUS 

The present invention relates to headset apparatus and is particularly, although not 
exclusively, ^licable to headset apparatus for use with a radio where radiation from a 
radio transmitter is a hazard, or a perceived hazard, to the user. The invention finds 
particular application to mobile phones. 

5 

Exposure to high level electromagnetic radiation is potentially a health hazard and 
concerns at present centre on dectromagnetic radiation from overhead pow^ lines with 
electromagnetic fields that are very hig^, and electromagnetic radiation from mobile 
phones wine, althou^ the fidd is considerably weaker, the antrana is in close proximity 
10 to the us^ brain of the user, which it is perceived may be detrimental. 

To reduce the risk of radiation when using a mobile phone remote headset kits are 
available which employ an additional speaker and microphone, the speaker plugging into 
the ear of the user with the microphone dangling from the lead to the speaker in close 
15 proximity to die mcmth of the user. The combined electrical lead from bodi extends to a 
social which is standard on most mobile phones for receiving an input from an external 
microphone and outputting a signal to an external speaker. 

Various alt^ative arrangem^its of external speakers and microphones exist, for example 
20 the speaker and microi^one may be built into a motorcycle helmet or similar, or two 
speaks may be located on a headband such that speakers correspond to the position of the 



ears of the user, with a microphone possibly located on a boom extending from one of the 
eaipieces. 



In the context of the present specification, reganiless of die configuration and mounting 
atrangcment. tf»e tenn "headset" is dt^ned as any earpiece and microphone combination 
whereby in use the earpiece is intended to be located in a usere ear, or is in close proximity 
to a users ear, and the microphone is arranged to be located sufficienUy close to the users 
mouth to enable it to perform its fimction and to be supported in some niamier fiom the 
head of the weansr, thus including aU die above referred to and other configurations. 

Alttiough by employing headsets remote fiom die antenna of a mobUe phone, die source of 
radiation is located remote from die head of die user, die electrical conductors conveying 
die signals to and from the headset are connected to die mobile phone and will most lifasly 
convey some radiation to die user as a result. Furdiermoie. because of die smaU size of a 
mobUe phone die headset lead is likely to be in close proximity to die antenna of diat 
phone and in use may occasionally be directiy next to die antenna of die phone. Hie lead 
will dien pick up die electromagnetic radiation and effectively extend duit source of 
electiomsignetic radiation to die usea-. This problem is not confined to mobUe telephones, 
similar situations arising widi odier radios, for example field radios, where die user would 
normaUy wear a headset connected to die radio. In addition dieie is now also some 
concerns relating to non-radio equipment where aldiough die radiation hazard is less, diere 
is stiU a perceived hazard widi wearing a headset for prolonged periods of time. For 
example, this may occur with call centre operatives and the like. 



According to the present invention there is provided a headset apparatus comprising a 
headset having a microphraie and at least one eaipiece. the ^iparatus bring chaiacterised in 
that the microphone is an optical mioophone ananged such that incident acoustic waves 
modify an optical signal and in that the at least one earpiece comprises a sound pipe having 
a first end ananged to cause acoustic waves wiflun the sound pipe to be transmitted to the 
ear of a user of the headset and a second md anan^ to be connected to a sound tube. 

Enq>loying the present invention provides a headset, (as previously defined) which headset 

does not nsjuirc any dectrical conductor. Therefore the headset is in electrical isohjlion 
from any electrical apparatus paiticulariy, any transmitto-. 

The iHesent invention arose ftmn die realisatitm diat tfioe might be a problem with 
conventional headset airangemc»it employing electrical conductors which can convey 
electromagnetic radiation firom a transmitter. The inventor was awaie that sound pipes ate 
known to convey sound to a headset, for example m hospitals where a radio is often 
mounted in the waU with the patient lying in bed wearing an earpiece attached to a sound 
pipe extending to the radio. The inventiv q>plied diis principle to the probl^ of 
conveying sound to an earpiece, but found that when one tries to reverse this principle and 
attadi a sound pipe to a micro{riiQne, attoiuation in Uie sound pipe is so great that die 
output from a receivra- at die receiving end of die sound pipe has to be amplified to such an 
extent that Uie signal to noise ratio is so great as to make the system unworicable. 

To solve diis problran die invoitor has employed an optical microphone which is 
sometimes used in surveillance woriL Ds advantage in such woric is dial a hidden 



microphone can be employed having a connection to the microphone which consists only 
of one or more optical fibres. Such optical fibre is both very fine, such that it may be for 
example placed behind wallpq)er. and is also non-metallic, non-electrically conductive and 
therefore difficult to detect It is this absence of any electrical conductor which makes it 
5 a^licable to the problem faced by the invrator. 

An example of optical microphones which may be ^ployed with the present invention are 
disclosed in European Patent Applications EP 0716291, EP 077404 and EP 0866313, the 
applicant of which is Phone-Or Limited of Israel, these patent applications being herein 
10 incorporated by way of refonoe. 

Preferably, the present invention further comfoises a signal converter that can be arranged 
remotely of said headset; at least one optical fibre; and a sound tube, wherein the signal 
converter is arranged to; 

15 a) recdve an electrical or electroniagnetic signal conveying an acoustic signal and 
ccmvert that signal to an acoustic wave signal, the signal converter, sound tube and at least 
one earpiece being connected together such that the acoustic wave signal generated in the 
signal convetter is conveyed to the user via the sound tube and at least one earpiece; 
b) to generate an optical signal, the signal converter, one optical fibre and the 

20 microphone being connected tog^her sudh that the gen^ated optical signal is transmitted 
to the microphone, the microphone being arranged such that any acoustic signal received 
by the microphone will cause the optical signal to be modified, the microphone, the one 
optical fibre and the mnote signal converter being connected together such that the 
modified optical signal is conveyed via the one optical fibre to the signal converter, and 
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c) to convM the modified optical signal into an electrical or electromagnetic signal 
for conveying any acoustic signal xec^ved at the microphone. 

The optical miciophones. sudi as those disclosed in the above refeiCTced applications 
modify an optical signal lecdved by an optical fibre and that modified signal can be 
transmitted along anotho* optical fibre, or possible down the same optical fil»ie, to the 
lemote signal conv^ter, ttneieby establishing a connection between the remote signal 
convrater and the microphone without the need for any electrical conductors. This in 
combination with the sound tiAe ambles two-way communication with a user without any 
lequiremCTt for electrical conductors. 

Preferably the earpiece has associated with it a connector for both the acoustic tube and at 
least one optical fibre, wheiein the or each optical fibre comprises two sections, a first 
section extoiding from the mioophone to the connector and a second section from the 
15 > connector to the remote signal caoyert^. Preferably the sound tube and at least a section 
of the at least one optical fibre terminate in a secmd portion of the connector arranged to 
connect with the first pcxtion. This cables a single connector to connect b(kh the sound 
tube and the at least one optical fibre. 

20 Preferably the sound tube is formed of a flexible material with one or more optical fibres 
integrally moulded within the sound tube, or embedded in the wall of the sound tube such 
that ttiey are effectivdy int^rally moulded within the sound tube, for this provides 
protection to the optical fibres and also then only requires a single connection lead between 
the mnote signal converter and the heads^ 
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The present invention is paiticulariy advantageous whoi the signal converter iCTiote from 
the headset comprises a radio transinitter» ensuring that the signal from the radio 
transmitter cannot be coupled to the user via way of the headset, and the invCTtion finds 
5 . particular sqyplication with the headset of a hands-free kit of a mobile phone. The signal 
converter may be within the mobile phone itself or alternatively may be an adapter for a 
mobile phone such that the adapter can be sold sqiaiately to the mobile phone. 

In addition to ^plications to mobile phones, the apparatus of the invention is equally 
10 applicable to a field radio where radiation coiqiling via the headset could also be a 
potential hazard. 

Acccmling to a second aspect of the invention, there is provided a coiuiection lead 
comprising a flexible sound tube having a sound pipe for conveying acoustic signals and at 
IS least one optical fibre integrally moulded therein. 

One erabodimmt of the presmt invention will now be described, by way of example only, 
with reference to the accompanying Rgmes of which: 

20 Hgure 1 schematically illustrates components of the present invention; 

Figure 2 is a cros^secdoh through the sound Uibe shown schematically in Figure 1; and 

Figure 3 illustrates the principle components of the optical microphone of Figure 1. 
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Referring first to Hgme 1, a mobile i^oiie 1 has an integral a^al, not shown, for 
transmitting and receiving radio signals conveying conununications to and from a user. 
The mobile radio 1, n^ch could equally be a field radio, any other radio having an 
5 antmna, or indeed any odier electrical apparatus which it is desired to completely 

electrically isolate from a user, comprises an electrical audio output 2 and electrical audio 
input 3 for signals transmitted and to be received respectively. The mobile radio 1 also has 
a dc terminal 4. 

10 Attadied to the base of the mobUe radio 1 is an adapter S, or signal converter. The adapter 
5 is connected to the audio output 2, to the input 3. to dc ou^ut 4 and to sound tube 6. The 
sound tube 6, as seen more cleariy in the cross-section thoeof diown in die Hgure 2, 
conq)rise$ a somd pipe 7 and two optical fibres 8 and 9. The sound tube 6 extends 
between the adapter S and the headset 10, which is represented by the square shown in 

15 brokm line. 

The headset 10, may be of any known type or any form, typically comprising a headband 
securing one or two earpieces in place with a boom microphone attached dimto. 
Alternatively it may sinqply be an earpiece worn by the usca: with a microphone attached at 
20 a distance from the earpiece, sudi that it is supported in sufficiendy close proximity to the 
user's mouth whra the eaipiece is installed in the ear. In another alternative, the headset 
may course an earpiece and nucrophone implanted in a helmet, the invention being 
appropriate to any such application. 
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The sound pipe 7 of the sound tube 6 attadies to a earpiece 11 through which the sound 
pipe continues to the users ear, or very proximate thoieto and the optical fibre 8, extends to 
the microphone 12, shown in more detail in Hgure 3. In opa:ation any audio signal 2 
output firom the mobile phone 1, is convoted 6om an electrical signal to an acoustic signal 
5 by acrastic converter 13. This generates an acoustic signal in sound pipe 7 which is 
transmitted to earpiece 11 and dius to the usct so tfiat the us^ can hear the intended 
acoustic signal received by the friione without the requirement of any dectrical conductor 
passing to the headset 10. 

10 The adapters also comprises a cohemit fight source 14 which generates a cohomit fight 
signal along an optical fitae 8. This optical fihie 8 terminates in the microphone 12 and 
the signal is inddmt on metallised reflective membrane 16 firom which it is reflected to 
optical fibre 9. Any acoustic signal 16a» incident on membrane 16, generated by the user 
speaking, causes the path length X to vary and thus the fight signal to be modified. This 

IS signal is recdved by opto-electronic converter 17 of die adapter 5 which compares it with 
the transmitted signal and uses any phase modulation occurring as a result of the acoustic 
signal 16a» incident m the membrane 16 of the microphone 12, to generate an electrical 
signal to the input 3 of the mobile phone 1 , conveying the acoustic data received by die 
micn>iAone 12. A connector 15, may be employed by which the headset is connected to 

20 the sound tube 6 



The optical microphone 12, may be any suitable optical microphone such as those 
disclosed in European Patents EP 0716291, EP 077404 or EP 0866313. 



As akeady mentioned the invention may have any number of applications and therefoie is 
not intraded to be limited to the embodiment illustrated. Various modifications and 
variations will occur to one skiUed in die ait, which modifications and variations will be 
within the scope of die appendod claims. In particular the invention is not limited to a 
mobile i^one application, this being given by way of example only, or to any particular 
arrangement of earpiece and microphone in a headset Similarly, the embodiment 
illustrated employs two optical filnes hat it may be possible to employ an embodiment 
using a single fibre for both the source signal and the modified return signal to the 
microphone. 



Headset apparatus conq)rismg a headset having a microphone and at least one 
earpiece, the apparatus being characterised in that the microphone is an optical 
microphcHie arranged such that incident acoustic waves modify an optical signal 
and in that the at least one earpiece comprises a sound pipe having a first end 
arranged to cause acoustic waves within the sound pipe to be transmitted to the ear 
of a user of the headset and a second end anran^ to be cormected to a sound tube. 

Apparatus as claimed in Claim 1 charactoised in further comprising a signal 
converter that can be arranged remotely of said headset, at least one optical fibre 
and a sound tube, wherein the signal converter is arranged to: 

a) receive an electrical or electromagnetic signal conveying an acoustic signal 
and convert that signal to an acoustic wave signal, the signal converter, sound tube 
and at least one earpiece being connected together such that the acoustic wave 
signal generated in the signal converts is transmitted to the user via the sound tube 
and the at least one earpiece; 

b) to g^orate an optical signal, the signal converter, one optical fibre and the 
microphone being connected together such that the generated optical signal is 
transmitted to the microphone, the microphone being arran^d such that any 
acoustic signal received by the microphone causes the optical signal to be modified, 
the microphone, the one optical fibre and the remote signal converter being 
cormected tog^er such that the modified optical signal is conveyed via the one 
optical fibre to the signal converter, and 
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c) to conveit the modified optical signal into an electrical or electromagnetic 
signal for conveying any acoustic signal received at the microphone. 

3. Apparatus as claimed in Claim 2 comprising two optical fibres, one anan^ to 
convey the optical signal from the signal converts to the microphone and one 
arranged to convey the modified signal from the microphone to the signal 
converter. 

4. Ajqiaratus as claimed in claim 2 or 3 whorin the optical signal generated by the 
signal converter and the optical signal modified by the microphone are conveyed by 
the same optical fibre. 

5. Apparatus as claimed in any one of claims 2 to 4 wherein the earpiece has 
associated with it a connector for both the acoustic tube and at least one optical 
fibre, and wherein the or each optical fibre comprises two sections, a first section 
extmding fiom the microirfione to the connector and a second section fiom the 
connector to the remote signal converter. 

6. Apparatus as claimed in anyone of claims 2 to 5 wherein die headset further 
comprises a first portion of a connector for receiving lx>th the sound tube and a first 
section of the at least one optical fibre, wherein the sound tube and a second section 
of the at least one optical fibre terminate in a second portion of the coimector 
arranged to connect with the first portion. 
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7. Apparatus as claimed in any one of claims 2 to 4 wherein the sound tube is formed 
of a flexible material and whoein the at least one optical fibre is, or is effectively, 
integrally moulded within the sound tube. 



8. Apparatus as claimed in any one of claims 2 to 7, wherein there is no electrically 
conductive link between the headset and the signal converter remote from said 
headset 

9. Apparatus as claimed in any one of claims 2 to 8, wherein the signal convoter 
remote from &aid headset conqnises a radio transmitter. 

10. Apparatus as claimed in any one of claims 2 to 9 wherein the headset is part of a 
"hands-free'' kit of a mobile phone. 

1 1 . Apparatus as claimed in any one of claims 2 to 10 wherein the signal converter is a 
mobile phone. 

12. Apparatus as claimed in any one of claims 2 to 8, wherein the signal converts is an 
adapter for a mobile phone. 

13. A field radio comprising the q)paratus of Claim 9. 
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14. Headset apparatus substantially as hmmbefoie described with reference to, and/or 
as illustrated in, one or more of the acconq>anying figures. 

15. A mobile radio ad^tor substantially as heidnbefore described with referCTce to, 
and/or as iUustrated in, one or more of the accompanying figures. 

16. A connection lead comprising a flexible sound tube having a sound pipe for 
conveying acoustic signals and at least one optical fibre integrally moulded therein. 
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